Background: Adolescent smoking is a significant public health concern in the UK and across Europe. This study examines smoking behaviours, methods of accessing cigarettes and use of non-commercial (fake, foreign and single) cigarettes across a sample of schoolchildren. Relationships with alcohol consumption, deprivation, personal income and extra-curricular activities are also explored. Methods: A cross-sectional survey of 9833 15-and 16-year-old schoolchildren in the North West of England. Results: Cigarettes were most commonly accessed from off-licences and newsagents, but pupils also reported non-commercial access through friends, family and street sellers/neighbours. A high percentage of smokers had bought foreign (57%), fake (28%) and single (54%) cigarettes. Frequent binge drinking, not participating in extra-curricular activities, receiving greater personal income, and having parents that smoked were significantly associated with being a regular and heavier smoker. Frequent binge drinking was also significantly associated with buying foreign/fake or single cigarettes. A higher percentage of those living in deprived areas were current smokers, although deprivation was not an independent predictor of cigarette use. Conclusion: Strategies that restrict commercial access to cigarettes among adolescents may increase their reliance on social methods of access, and use of fake, foreign and single cigarettes. Interventions to reduce adolescent smoking must recognize the critical role of parents and communities in discouraging smoking and preventing social access to cigarettes in children. A joint approach to prevention is required that targets children at risk of smoking, heavy alcohol use and associated health-damaging behaviours.
Introduction
G lobally, smoking is the most preventable cause of mortality. It causes over 5 million deaths each year through its contribution to health conditions, such as respiratory disease, heart disease and cancer. 1 Individuals who start smoking in adolescence frequently continue to smoke as adults 2 and are more likely than their peers to smoke more heavily in adulthood. 3 Thus, early initiation of cigarette use can contribute to more serious health complications later in life, increasing the risk of mortality from smoking-related diseases. 4 In the UK and across Europe generally, levels of cigarette use among adolescents have declined in recent years. 5, 6 However, current levels remain high. For instance, across Europe, 58% of 15-16-year-old schoolchildren have tried smoking at least once and 29% have used cigarettes in the past 30 days. 5 Given the health problems associated with adolescent smoking, it is essential that interventions are in place to restrict young people's access to cigarettes, and to reduce their desire to smoke.
Among 15-year-olds, regular smoking has been associated with factors including: being female, being of white ethnic origin, using illicit drugs, having a history of truancy, 6 having a parent or step parent that smokes 7 and dating earlier in adolescence. 8 Drinking greater levels of alcohol has also been linked to tobacco use in adolescents. 9, 6 Moreover, in adults, the levels of smoking are known to be much higher among those of lower socio-economic class. 3, 10 Low socioeconomic status has also been associated with regular smoking 6 and cigarette experimentation 11 among children and adolescents; although additional work is required in order to understand which elements of deprivation contribute most to higher levels of smoking.
As with other European countries, a range of measures have been introduced or proposed in the UK to restrict access to cigarettes by adolescents and to control their promotion. In October 2007, the legal age of cigarette purchase increased from 16 to 18 years of age. More recently, there have been proposals to remove tobacco displays in shops and to restrict the sale of cigarettes from vending machines to those underage. 12 Whilst these changes make it more difficult for teenagers to buy cigarettes from commercial sources, young people who want to smoke may still obtain cigarettes non-commercially through friends, family and neighbours. 13 These social methods of access present a number of concerns for public health. Not only are they more difficult to restrict through legislation than commercial sources, but there also is little control over the types of cigarettes that are exchanged. These Here, we examine the risk factors for smoking both legally supplied and fake, foreign and single cigarettes across a sample (n = 9833) of schoolchildren from the North West of England. This is a socially diverse region containing some of the poorest and the most affluent areas in the UK. Consequently, we examine relationships between deprivation of residential area and individual smoking behaviours. Further, we examine alcohol consumption, particularly binge drinking, in the same individuals to better understand how this relates to cigarette use. Importantly, with the survey pre-dating major changes to tobacco legislation, we establish a baseline for prevalence and risk factors for the use of commercially sold and socially obtained cigarettes.
Methods
This study utilized data from the 2007 round of the Trading Standards North West survey of smoking and drinking behaviours in North West schoolchildren. This crosssectional survey delivers a short, anonymous questionnaire to schoolchildren aged between 14 and 17 in North West England. 15 The questionnaire includes information about demographics (age, sex, postcode of residence), frequency of smoking, access to cigarettes, whether fake, foreign or single cigarettes have ever been bought, smoking behaviour of parents, frequency of drinking alcohol and binge drinking (drinking five or more alcoholic drinks on one occasion), personal income and participation in out-of-school activities or hobbies. It uses closed questions, except where extra information is needed (e.g. type of hobby). The questionnaire is made freely available to schools in the North West of England via their local Trading Standards Service, with participation being voluntary for both schools and students. A total of 140 schools across 19 local authorities in the North West participated between January and March 2007. After being briefed on the survey aims and methodology, school staff delivered questionnaires to students within normal school lessons. Approval for the questionnaire's use across North West schools was given after it was scrutinized by the Trading Standards North West Executive and subsequently supported by Government Office North West. All aspects of the research methodology complied with the Helsinki Declaration.
A total of 11 724 questionnaires were returned, but as the majority of pupils were aged 15 and 16, analyses were limited to these ages (n = 9833). For deprivation analyses, we matched the postcode of each individual to Lower Super Output Area (LSOA), a level at which measures of deprivation (Index of Multiple Deprivation) are also available. LSOAs are geographical areas with an average population size of $1500 individuals. Pupils without postcode information were matched to the LSOA of the school (n = 2353). While this is not as accurate as allocating deprivation on the basis of residence, it offers a valuable approximation and has been used as a proxy elsewhere. 16 A total of 338 pupils could not be allocated to an LSOA and were excluded from deprivation analyses either because both postcode and school were unknown, or because postcodes were outside the North West region.
Smoking behaviours were categorized initially into five groups (never smoked, tried smoking but disliked it, used to smoke but have given up, smoke only when drinking alcohol and smoke regularly). A further three categories differentiated between regular smokers (smoke five cigarettes per day or less, between six and 10 cigarettes per day and more than 10 cigarettes per day). Using SPSS v14, chi-squared analyses were used to examine smoking behaviours across a number of socio-economic and behavioural variables, and methods of accessing cigarettes by age and heaviness of use. Backward conditional logistic regression 17 was used to examine factors predicting: whether pupils were current smokers (defined as regular smokers and those smoking only when drinking alcohol); whether regular smokers were heavier users (smoked six cigarettes or more per day) and; whether current smokers used alternative types of cigarettes (foreign, fake or single cigarettes). Variables were removed if they failed to make a significant improvement to the model at P < 0.05 level.
Results
Among all pupils, 58% had tried smoking and 16% were regular smokers (table 1). The average age that a current smoker started smoking was 12.9 years, with 57% having tried cigarettes at age 13 or less, and 19% at age 11 or less. Smoking behaviours, and heaviness of regular smoking, varied considerably with frequencies of alcohol use and binge drinking (table 1) . For instance, 5% of pupils who had never binged on alcohol were regular smokers, compared with 44% of those who binged more than once a week. Significant variations in smoking behaviours (but not heaviness of regular smoking) were found between deprivation quintiles, with a higher percentage of pupils living in the most deprived areas being regular smokers (17%, compared with 12% in the least deprived). Three additional factors associated with current smoking and heavier cigarette use were not having a hobby, having a parent that smoked and receiving a greater amount of personal income per week (table 1) . For example, 10% of pupils with non-smoking parents were regular smokers compared with 28% of those with a parent who smoked. Table 2 shows the percentage of current smokers reporting various methods of accessing cigarettes and reporting use of alternative cigarettes. The most common access methods were off licences [shops that sell alcohol (and tobacco) for consumption off premises; 61%] and newsagents (59%), but methods varied by age. For example, compared with 15-yearolds, a higher percentage of those aged 16 accessed cigarettes through off licenses and newsagents, and a lower percentage accessed through siblings and friends. Among regular cigarette users, the heaviest smokers reported greatest use of all access methods, including parental access. Here, 31% of the heaviest smokers reported accessing through parents, compared with just 4% of those who smoke only when drinking alcohol. In addition, a much higher percentage of the heaviest smokers reported buying foreign (80%), fake (49%) or single (69%) cigarettes compared with other smokers (for example, 35%, 11% and 36%, respectively of those that smoke only when drinking alcohol). Table 3 shows logistic regression analyses to identify factors predicting current smoking amongst all pupils; heavier smoking among regular smokers; and use of fake/foreign and single cigarettes among current smokers. Schoolchildren that binged on alcohol more than once a week were over nine times more likely to smoke than those that never binged. In addition, amongst smokers, those who binged more than once a week were over twice as likely to smoke more Cigarette use and access in adolescents heavily (six cigarettes or more per day), almost three times as likely to have bought fake or foreign cigarettes, and almost twice as likely to have bought single cigarettes, than those who never binged. While deprivation was found to be related to smoking behaviours in univariate analysis (table 1) , there were no significant associations with current smoking, heavier smoking or use of alternative cigarettes in logistic regression analyses. Having parents who smoke, no hobbies and receiving greater personal income per week were significantly associated with both current smoking and heavier smoking. Furthermore, starting smoking before the age of 13 increased the odds of being a heavier regular smoker and of accessing fake/foreign or single cigarettes. 
10
European Journal of Public Health Table 3 Logistic regression analysis of predictors of smoking, smoking heavier, buying fake or foreign cigarettes and buying single cigarettes Analyses used backward, conditional logistic regression using all variables listed in the table (apart from those not relevant).
Variables were removed if they failed to make a significant improvement to the model at P < 0.05 level (NS). OR = odds ratio; 95%CI = 95% confidence interval;
a: among all pupils; b: among regular smokers; c: among current smokers (regular smokers plus those that smoke only when drinking); d: binge drinking is defined as drinking five or more alcoholic drinks on one occasion.
Cigarette use and access in adolescents

Discussion
School participation in the Trading Standards North West survey was voluntary, and consequently the study did not intend to obtain a random, representative sample of all schoolchildren in the North West of England. However, the sample of almost 10 000 15-and 16-year-olds was drawn from a wide range of community types, reducing the likelihood of any bias towards certain population groups. As with other cross-sectional studies, the survey relied on self-reporting. While this method allowed anonymity and thus encouraged pupils to divulge information, answers may have been liable to inaccuracies due to recollection difficulties. Other studies find that pupils underestimate their cigarette consumption when categorizing smoking behaviour. 6 Finally, the survey methodology did not permit us to determine the percentage of pupils refusing to participate. However, since questionnaires were completed in lesson time this was likely to be low.
Overall, 58% percent of schoolchildren surveyed had tried smoking and 16% were regular smokers. These results are in line with those obtained for 15-year-old schoolchildren across England (55% had tried smoking, 14% were regular smokers) 6 and similar to those found across Europe generally (58% of 15-and 16-year-olds had ever tried smoking). 5 Off licenses and newsagents were the most common methods of accessing cigarettes for both 15-and 16-year-olds, similar to findings elsewhere. 18 However, fewer 15-year-olds than 16-year-olds accessed cigarettes themselves from shops and more accessed them from siblings and friends. At the time of survey, children aged 16 were legally permitted to purchase cigarettes. Since then, the minimum purchasing age for cigarettes has been raised from 16 to 18 years of age. Whilst this may reduce children's access to commercial cigarettes, it does not address social methods of obtaining cigarettes. In this study, a high percentage of smokers had bought fake, foreign or single cigarettes, with heavier smokers most at risk of use. This gives cause for concern; such products are more affordable than commercial cigarettes for young people on restricted incomes, and fake cigarettes are known to contain higher levels of tar, nicotine and carbon monoxide, 19 as well as high toxic metal concentrations that could be damaging to health. 14 As commercial access becomes more difficult, the demand for non-commercial cigarettes among schoolchildren may increase. Government strategies are in place to prevent the supply of foreign and fake products being smuggled into the UK, 20 and some regional action plans have been developed to address the supply of and demand for cheap and illicit tobacco, including fake cigarettes made in the UK. 21 However, demand for non-commercial cigarettes should also be addressed through educating children and parents about the illegal nature of cheap and foreign cigarettes, as well as their danger to health.
In line with other studies, 6,9,18 binge drinking was significantly associated with cigarette use and the use of fake/ foreign or single cigarettes. Co-use of alcohol and tobacco among adolescents is a health concern. Drinking and smoking patterns in adulthood are often established in childhood, 3, 22 and adult smokers who binge-drink are at higher risk of developing certain diseases than other smokers (e.g. lung cancer). 23 While certain personality types may be more likely to engage in multiple risk behaviours, 24 the consumption of alcohol is known to increase a smoker's craving for cigarettes, 25 as well as increase the rewards of nicotine, such as smoking satisfaction and calming effects. 26 The strong link between binge drinking and smoking has a number of important implications for prevention. Firstly, it highlights the importance of schools and other prevention/cessation services addressing links between smoking and drinking behaviours. In the UK, alcohol and smoking education is often provided as part of Personal, Social and Health Education (PSHE) lessons within schools. These issues are largely addressed separately, yet children would benefit from learning how the two interact. This could include, for instance, the effects of alcohol on the desire to smoke cigarettes, consumption and addiction; the additional health hazards associated with both smoking and drinking; and, for those wishing to quit smoking, practical information such as avoiding social contexts where alcohol will be drunk. Our findings suggest that measures to reduce risky alcohol consumption among adolescents may also have beneficial effects on their smoking behaviours. Thus, in the UK, guidance currently being developed for parents and young people on children's use of alcohol, 27 and calls to introduce a minimum price per unit of alcohol, 28 are likely to be of additional value in addressing levels of adolescent cigarette use. Finally, links between risky behaviours are not limited to smoking and drinking; a range of other healthdamaging behaviours, including drug use, 6 risky sexual behaviour 29 and violence, 30 are also known to be elevated in young people who drink and smoke. Thus, a broader, joint approach to prevention should be adopted that uses a variety of strategies to address the numerous health-damaging behaviours that tend to cluster in those most at risk.
As with previous research, having a parent that smoked was a risk factor for current smoking and heavier smoking. 7 Here, adolescents may initiate smoking through imitating parental behaviours 31 or through adopting positive parental attitudes towards the use of cigarettes. 32 Additionally, having a parent who smokes can increase access to cigarettes; our research found that 12% of current smokers and 31% of the heaviest smokers reported acquiring cigarettes through parents. Not having a hobby or participating in extra-curricular activities, and receiving a higher amount of personal income, were also risk factors for both current smoking and heavier smoking. The protective effect of participating in extra-curricular activities on cigarette use has been reported elsewhere, 33 and not having a hobby is known to be associated with other risktaking behaviours, such as heavy alcohol consumption. 15 In addition, receiving a higher amount of personal income has been linked with smoking in adolescence, but a much stronger association has been noted for those with a higher parental socio-economic status who may have less access to free or cheaper tobacco from friends and family. 34 Taken together, these findings highlight the important role that parents have in preventing and addressing adolescents' smoking behaviours. Good communication, 35 stricter rules 36 and disapproval of cigarettes 37, 38 have all been noted as protective factors for adolescent smoking. However, with social access to cigarettes much harder to control through governmental strategies, the role of parents and wider communities should be considered critical in prevention strategies. This could include, for example, parental education to raise awareness of the additional health risks associated with non-commercial cigarette use; the strong links between drinking and smoking behaviours; the influence of parental smoking attitudes and behaviours on their children's own behaviour; the importance of monitoring their children's spending; and the protective role that extra-curricular activities can play in preventing smoking uptake.
Despite smoking behaviours varying by deprivation of residential area in univariate analysis, deprivation was not found to be a predictive factor for current smoking in logistic regression analysis. It is possible that deprivation is associated with other factors in the model, such as parental smoking, which mediates the relationship between deprivation
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European Journal of Public Health and cigarette use. Smoking in childhood has previously been linked to low household income and deprivation. 6, 11 Furthermore, in adults, levels of smoking are known to be much higher amongst those with lower socio-economic status, 3 with cigarette use being a major contributor to health inequalities between affluent and poorer areas of society. 39 Among regular smokers, initiating smoking at an early age (age 13 or under) was predictive of heavier smoking (smoking six or more cigarettes per day), as well as the use of alternative cigarettes. Few studies have investigated links between the age of smoking initiation and the quantity of cigarette use by adolescents, but those that have report similar findings. 40 Over 50% of current smokers in our survey had started smoking at age 13 or under, and 12% had started at age 11 or less. Thus, it is important for schools to have smoking education in place before the onset of secondary education (age 11+) to target those who are exposed to cigarettes even at these early ages. This is particularly important given that those who smoke heavily in adolescence are more likely to use cigarettes in adulthood 3, 41 and, consequently, are more at risk of developing a smoking-related disease later in life.
Conclusions
In the UK, measures to reduce commercial access to cigarettes by children have formed a major part of the government's strategy to prevent smoking. However, we identified that many smokers relied on friends and family to obtain cigarettes, and had bought foreign, fake or single cigarettes; methods of access that are much harder to control through government intervention. Here, professionals working to prevent adolescent smoking must recognize the importance of engaging parents and communities in prevention activities, to restrict social access to cigarettes by children. Additionally, schools and parental interventions should educate about the illegal nature and health hazards of fake and foreign cigarettes obtained through social sources. Our results indicate that engaging in frequent binge drinking, not participating in extra-curricular activities or hobbies, receiving a greater personal income per week and having parents who smoke increase the risk of being a regular and heavier smoker. Furthermore, a higher percentage of those living in deprived areas were current smokers. Such information can be utilized by schools and health professionals to help identify and target those children most in need of intervention. With strong associations between adolescent smoking and other healthdamaging behaviours, particularly heavy alcohol use, a joint approach to prevention that targets children most at risk is critical in protecting their health both in childhood and in later life.
A high percentage of schoolchildren who smoke have bought fake, foreign or single cigarettes, with the heaviest smokers most at risk of use. Binge drinking more than once a week is associated with regular smoking, heavier smoking and the use of fake/foreign and single cigarettes. Professionals involved in smoking prevention in adolescents must recognize the critical role of parents and communities in discouraging smoking and restricting social access to cigarettes by children; a joint approach to prevention is required that addresses smoking, heavy alcohol use and a range of other, related health-damaging behaviours.
